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The dispersion integrals with n=l+ 1 and n' =1'+ 1, simultaneously, can be obtained, for example, from Silver~ stone 64a or Roothaan. 84b The quantities (Um, l'l'm) 
INTRODUCTION
The liquefied rare gases are of particular importance in the development of theories of liquids, partly because of their molecular simplicity, partly because a con~ siderable amount of information is now available from experiments on these elements in the gaseous and crystalline states on the relationship between potential energy and intermolecular separation. Of the three rare gases for which quantum effects are virtually absent in the liquid state, argon has been the most thoroughly studied. Several experimental investigations of the PVT relations for this liquid have already been made, while attempts to calculate an equation of state now extend over a period of 30 years or so.
We have thought it worthwhile to carry out another experimental study of the equation of state of liquid argon, partly because there are discrepancies between the previous sets of PVT data, and partly because the equation of state must be known with some precision to yield reliable values for certain derived properties, such as the isothermal compressibility, which the theories seek to calculate. Our measurements have been carried out at 10 temperatures from 100.9° to 143.1°K, and at pressures up to 680 atm. (The triple point of argon is 83.82°K, and the critical temperature 1S0.9°K.) We report here our experimental results and compare them with previous work, and we tabulate at regular intervals of temperature and pressure values of thermodynamic quantities with which theoretical values can be com~ pared. The comparison of our values of some of these quantities with those calculated by Monte Carlo methods using various forms of intermolecular poten tialenergy function is the subject of the paper which follows this.
EXPERIMENTAL
The method used was essentially that already employed for similar measurements on liquid nitrogen,1 and it need only be briefly summarized here. A small quantity of liquid argon was confined in a cell of fixed volume (,....,3.66 cm S ) under a measured pressure and at a temperature which was controlled to ±0.01°K and determined with a platinum resistance thermometer. Expansion of the cell caused?y pressure. was estim~ted from equations for the elastIc deformatIOn of a thIckwalled cylinder, and did not exceed 0.1 % of the volume at the highest pressure. The mass of the sample was found by expanding it into a known volume in a thermostat at 25°C, and measuring the pressure set up on a constant-volume-type mercury manometer. The accuracy of the final density figures depends, inter alia, on the accuracy with which the volume of the lowtemperature, high-pressure cell holding the liquid sample was known. This volume was found by extrapolating our experimental results to find the mass of argon filling the cell at the experimental temperature with the liquid under its saturation vapor pressure P. st , and using the results for the density of liquid argon under the same conditions which were recen~ly obtained in this laboratory by M. J. Terry and whICh agree with the earlier Leiden figures 2 to within a few parts in 10 4 • It will be seen from Table I that only a small extrapolation was necessary to reach p. st • The argon used was obtained from the British Oxygen Company, with a stated purity of 99.98% minimum.
RESULTS
The experimental PVT results are recorded in Table  I where for each of 10 temperatures the molar volume V i~ cubic centimeters per mole is given as a function of the pressure P in atmospheres.
The . This is best done by comparing the deviations from some reference V-vs-T relation. The results referred to in (e) were fitted to a polynomial in T, and although this equation was only intended to deal with the temperature range covered by the experi~ental measurements, i.e., 85° to 118°K, to supply an arbItrary reference we have assumed that it is valid up to 143°K, the highest temperature reached in the present work.
[It should be stressed that this equation used here, based on the results in (e) has been adopted for convenience as a quite arbitrary reference for comparison: it has no connection with Eq. (1) of this paper, which coo c;; 
DERIVED QUANTITIES
To obtain derived thermodynamic quantities for liquid argon, we have fitted the experimental results to an equation of state of the kind used in our work on liquid nitrogen,! namely,
where V is the molar volume in cubic centimeters at a temperature T and pressure P, while P' and T' are, respectively, defined by the equations
p.at, the low-pressure limit, is the saturation vapor pressure at roK, while the high-pressure boundary, Pmax, was taken as 680 atm. The best fit was obtained with m= 7, n=5, and with the values of the coefficients BJj given in Table II . Equation (1) has then been used to derive smoothed values of Vat regular intervals of both P and T and also of the isothermal compressibility f3h the coefficient of thermal expansion a p , the thermal pressure coefficient 'Y.= (ap/aT)., and finally of the configurational internal energy U+, defined by the Here, V.at vap is the molar volume of gaseous argon at P oat and roK. The first term on the right-hand side of Eq. (4) was evaluated using Michels data,3 the second using data of Din,S and the third from our own results as summarized in Eq. (1) using the well-known equation
(aH/aph= -T(aV/aT)p+ v. (5)
The values of {3" a J " 'Y., and U+ were further smoothed graphically. The final smoothed values are given in Tables III-VIII 
